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1.0 INTRODUCTION 
 
Energy Northwest’s Packwood Lake Hydroelectric Project (Project), FERC No. 2244, received 
its initial license in 1960.  The majority of the Project is located in the Gifford Pinchot National 
Forest.  The Project consists of an intake canal, a concrete drop structure (dam) and intake 
building on Lake Creek located about 424 feet downstream from the outlet of Packwood Lake, a 
21,691-foot system of concrete pipe and tunnels, a 5,621-foot penstock, a surge tank, a 
powerhouse with a 26,125 kW turbine generator, a 8,009-foot 69kV transmission line, and a 
6,690-foot tailrace canal.  
 
Anadromous salmonids are known to spawn in both lower Lake Creek and in the tailrace slough 
where it adjoins the Cowlitz River.  A tailrace barrier previously existed at the terminus of the 
tailrace before being washed out by a flood in the 1970’s.  The Washington Department of Fish 
and Wildlife (WDFW) agreed that the barrier did not need to be replaced; however, WDFW 
reserved the right to require replacement if anadromous fish were reintroduced to the upper 
Cowlitz basin (Sandison and Larson 1978).  Neither the US Fish and Wildlife Service (USFWS) 
nor the National Marine Fisheries Service (NMFS) commented regarding the fish barrier at that 
time.  Reintroduction of anadromous salmonids began in 1994.  Both anadromous and resident 
fish have access up the tailrace to the stilling basin (pool) below the powerhouse.   
 
The Project experiences both planned and unplanned shutdowns and outages.  During these 
outages, depending upon initial flow and the length of the outage, there is the potential for fish to 
be stranded in the stilling basin or the tailrace.  Energy Northwest has agreed to install a 
permanent barrier to fish migration in the tailrace as part of the relicensing of the Project and 
investigated the feasibility of a temporary barrier prior to relicensing (see Revised Engineering 
Study Related to Barrier Replacement on the Project Tailrace, Energy Northwest and EES 
Consulting, 2005 and Jarrett, 2005).  Energy Northwest reviewed the options for a temporary 
barrier and determined that the options were not viable, either because they did not meet NMFS 
barrier exclusion criteria and/or the costs fell within the range expected for a permanent barrier 
(Energy Northwest, 2005). 
 
Energy Northwest agreed to develop a fish rescue program that was first implemented in the fall 
2005; the program will continue until a permanent fish exclusion barrier is constructed in the 
tailrace.  This document is the fourth draft and incorporates comments from the natural resource 
agencies and tribes, most recently from USFWS (April 2006); NMFS (April 2006); WDFW 
(May 2006) and electronic mail from B. Peck (2006) (see Attachment A).  
  
1.1 Fish Rescue Plan Goals and Objectives 
 
This Draft Fish Rescue Plan will provide a basis for removing fish from the Project tailrace, and 
if necessary, the stilling basin during Project outages.  The objective of the plan is to remove fish 
in danger of being stranded in the tailrace and stilling basin in a manner that will be of least 
impact to the fish and to maximize protection of fish, including federally-listed species, and to 
return the fish to appropriately-designated habitat as quickly as possible.  
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2.0 METHODS  
 
Energy Northwest determined the rate of drawdown in the Project tailrace during an outage 
which occurred on August 31, 2005.  The Project was generating 5 MW (with an approximate 
flow of 42 cfs) until shutdown at 7 am on that date.  Energy Northwest staff then measured the 
depth of the water in the tailrace at three locations: 
 

1. Stilling basin foot-bridge just downstream of the Project stilling basin 
2. Riffe Bridge approximately 3700 feet downstream of the stilling basin 
3. Tailrace bridge over tailrace approximately 516 ft above the cascade at the terminus of 

the tailrace. 
 
Measurements were taken at the following times on August 31, 2005:  
 

Time Stilling Basin 
Foot-bridge  

Riffe Bridge Tailrace Bridge 

7:00 am 
(Project Shutdown) 

   

 08:15  08:20 08:25 
 10:05 10:10 10:15 
 13:00 13:05 13:10 
 1905 19:10 19:15 

 
Figure 1 shows the relative water depths found at each of the sites per time interval.  Although 
there was adequate depth at the stilling basin foot-bridge for several hours, there is a high spot in 
the tailrace at the Riffe Bridge, and water depths decreased from 0.5 ft one hour after shutdown 
to only 0.16 ft three hours after shutdown.  
 
Measurements were not taken prior to shutdown when the flow was approximately 42 cfs; 
however, Energy Northwest did measure the relative depth of water at the three bridge sites at a 
Project flow of 39 cfs (4 MW).  These values at 39 cfs have been inserted in Figure 1 below at 
time 0.00.  
 
Energy Northwest has committed to providing supplemental flows to the Project stilling basin 
from a fire hydrant located near the basin.  A flow of approximately 2.5 cfs can be delivered to 
the stilling basin.  Energy Northwest will evaluate the efficacy of this flow by testing it on the 
next planned shutdown.  Measurements will be taken at the same locations as noted in Figure 1.  
The results will be reported to the Water Quality and Aquatic Resources Committee.  The effects 
of this water on tailrace conditions will be evaluated to determine if this can prevent potential 
fish loss and reduce the need for fish rescue work, especially during short-term outages.   
 
Data provided for the 2004 year sampling (EES Consulting 2006) indicated that water 
temperatures in the stilling basin are primarily a function of lake temperature at the intake.  
Temperatures ranged from 12.5 – 17.5oC, 9.0 – 14.5oC, and 8.0 – 11oC for September, October, 
and November 2004 respectively (See Appendix A, EES Consulting 2006).  Dissolved oxygen 
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levels during project shutdown in the stilling basin ((POWT1) ranged from slightly less than 
8.0 mg/l to over 9.5 mg/l).  Dissolved oxygen percent saturation ranged from approximately 80% 
to nearly 100% (see Figure 2, (from EES Consulting 2006)).  
 
Water temperature data for the July – November 2004 period are shown in Figures 3 – 7.  
Temperatures increased until mid August, when temperatures began to gradually decrease.  
During the October 2004 shutdown, temperatures ranged from a high of about 14oC at the 
beginning of the month, to a low of approximately 9oC. , 
 
During supplemental inflow to the stilling basin, the stilling basin will be monitored for 
temperature and dissolved oxygen.  The depth of water in the tailrace will also be measured at 
the stations shown in Figure 1 when the supplemental flows are released to determine the effect 
of these flows.   The additional water may provide additional time before fish rescue in the 
tailrace needs to commence. 
 

Figure 1.  Water Depth After Project Shutdown, Packwood Lake Hydroelectric Project Tailrace 
Time 0.00 measured at 39 cfs
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Figure 2.  Dissolved oxygen monitoring for September – October 2004 in powerhouse 
stilling basin (from Figure 3-45, EES Consulting (2006)) 
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Figure 3.  Stilling basin water temperature, July 2004 (from EES Consulting 2006) 

 
Figure 4.  Stilling basin water temperatures, August 2004 (from EES Consulting 2006) 
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Figure 5.  Stilling basin water temperatures September, 2004 (from EES Consulting 2006) 

 
Figure 6.  Stilling basin water temperatures, October 2004 (from EES Consulting 2006) 
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Figure 7.  Stilling basin water temperatures, November 2004 (from EES Consulting 2006) 

 
3.0 Draft Fish Rescue Plan 
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3.1 Planned Outages 
 
When a planned outage occurs, the following procedures will be implemented: 
 
1. The natural resource agencies and tribes will be informed of the planned annual outage 

by email one month in advance, if possible.  In other instances when shutdowns are 
determined necessary (e.g., to maintain lake level), the natural resource agencies and 
tribes will be notified by email within 24 hours of the decision to shutdown the Project.   

 
2. Energy Northwest immediately will notify Mr. John Serl, fish biologist at the Cowlitz 

Falls Fish Facility, who will implement the fish rescue plan.  The rescue will commence 
within three (3) hours of planned Project shutdowns provided conditions are suitable for 
fish rescue.  All attempts will be made to schedule planned outages during daylight hours 
to facilitate fish rescue.  If the outage occurs at night, fish rescue will commence at first 
light and supplemental flows to the stilling basin will be provided as necessary to 
maintain water in the tailrace until the fish rescue can occur the following morning.  The 
agreement between Bonneville Power Administration (BPA) and Energy Northwest 
allows Mr. Serl to conduct three fish rescues per year, subject to conditions of the permit 
issued by NMFS.  If more than three fish rescues per year are required, Energy Northwest 
will make arrangements with BPA for additional services.  In Mr. Serl’s absence, a 
fisheries biologist knowledgeable in fish handling techniques, and listed in the NMFS 
permit, will implement the fish rescue plan.  See Section 3.4 below for information on 
fish handling techniques.   

 
3. Tailrace rescues will be performed by rescuers walking the tailrace.  The first pass will be 

made walking downstream, starting at the stilling basin and working to the end of the 
tailrace.  Personnel conducting this first pass will be equipped with sanctuary dip nets, 
buckets, and adult handling tubes.  The purpose of this pass will be to herd any fish 
remaining out of the tailrace, preferably without handling.  These rescuers will be in radio 
contact with personnel traveling in a vehicle that will meet rescuers at bridge crossings to 
transport any captured adults or excess numbers of fish.  [Note:  in previous fish rescues, 
few fish were captured in this pass.] 

 
4. Following the first pass, an additional pass downstream will be made, using a backpack 

electrofisher to capture any remaining fish.  The purpose of this pass is to capture and 
remove any fish not herded out during the first pass.  Personnel traveling in a vehicle will 
meet rescuers at bridge crossings to transport any captured adults or excess numbers of 
fish.   

 
5. Fish will be collected in dip nets and transferred to buckets filled with water and provided 

with aeration from a portable aquarium pump, if necessary.  Fish will be handled as little 
as possible in order to minimize chance of injury or descaling.  Information will be 
collected and recorded related to species, approximate age, and length. 

 
6. Immediately upon completing a pass down the tailrace, all fish (adults and juveniles) will 

be transported to quiet waters in Lake Creek at the confluence of Lake Creek and the 
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Cowlitz River.  If that site is not conducive to the safe and timely transport of the fish, a 
site near the Skate Creek bridge (second choice), or a site downstream of the confluence 
of Lake Creek with the Cowlitz River (third choice) will be selected.  Release sites will 
be evaluated prior to initiation of the fish rescue program to determine the best location 
for release of captured fish. 

 
7. If the short-duration planned outage lasts for more than three days or when supplemental 

flows fail to provide water of sufficient quality (temperature and dissolved oxygen), 
Mr. Serl or a fisheries biologist knowledgeable in fish handling techniques will use a 
seine to remove fish from the stilling basin.  See Section 3.3 for a discussion of the 
annual outage.  A block net will be placed in the upper tailrace immediately downstream 
of the oil containment sea curtain.  As feasible, all fish will be removed from the stilling 
basin.  Information will be collected and recorded related to species and approximate age 
so that a table listing species with Zippin population and standard error estimates can be 
generated for the stilling basin. 

 
8. Immediately upon completion of the seining effort, fish will be placed in WDFW’s 

hauling truck with aeration provided and then transported to the selected release site.  
Depending upon release conditions, in order of preference, site would be quiet waters: 1) 
in Lake Creek near the confluence of Lake Creek with the Cowlitz River; 2) in the 
Cowlitz River at a site near the Skate Creek Bridge; or 3) a site in the Cowlitz River 
downstream of the confluence of the Cowlitz River and Lake Creek. 

 
9. Information collected on species, approximate age, length, and condition of fish rescued 

will be provided to Energy Northwest for distribution to the Water Quality and Aquatic 
Resources Committee within 30 days of a rescue. 

 
3.2 Forced Outages 
 
Forced outages (e.g., equipment failure) are of unknown frequency and duration.  For short 
duration outages (less than 3 hours), fish rescues will not be conducted, because resumption of 
Project operations will rewater the tailrace.  If the outage occurs at night and lasts more than 
3 hours, fish rescue will occur the following morning, unless the Project operations have 
resumed.  For longer duration outages (greater than 3 hours), supplemental flows will be 
provided as necessary to the stilling basin to maintain water in the tailrace until Project 
operations resume or fish rescue operations can begin.  Energy Northwest will notify the natural 
resource agencies and tribes of forced outages that result in a fish rescue by email within 24 
hours.  
 
3.3 Ongoing Seining Efforts 
 
Discussion with the natural resource agencies and tribes has included the need for seining the 
stilling basin independent of outages.  Energy Northwest proposes the following protocols in an 
effort to address the issue of removing fish from the stilling basin prior to installation of a 
permanent barrier. 
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EES Consulting will continue to snorkel the stilling basin during twice-monthly spawner surveys 
for anadromous salmonids in the Project area.  After snorkeling efforts associated with the 
Anadromous Habitat and Spawning Survey study end in July 2006, snorkeling will be conducted 
monthly.  The following schedule is proposed for surveying and/or seining: 
 

• Seining (firm dates) will be conducted twice yearly; once in mid-July to August, (as 
advised by the WDFW fish biologist at the Cowlitz Falls Fish Facility based upon the 
radio telemetry data as to when fish are moving upstream) for Chinook salmon and once 
in October for coho salmon (during Project shutdown).  

• USFWS and NMFS suggested a March seining for steelhead; WDFW recommended that 
if this survey were to be conducted, it should be done in April rather than March. It was 
suggested that this seining effort be put on hold until a steelhead adult is observed 
because steelhead juveniles will migrate downstream when ready and will not need to be 
removed.  

• The following criteria were established for conducting a seining event in months other 
than August and October: 

o Turbidity:  if secchi disk depth is < 5 ft, seining is required 
o Snorkel surveys:  if 1 (one) or more adult salmonids (Chinook or coho salmon; 

steelhead, rainbow or cutthroat trout) are observed during snorkel surveys or 
more than 50 fish are observed, seining is required. 

 
If a seining effort is required, Energy Northwest will contact the agencies and schedule the event.  
If possible seining will be conducted on a weekend, when firm power costs are less and the 
required outage could be of short duration to minimize economic impact to the Project.  The 
number of passes with the seine net will be dictated by the number of individuals captured during 
the seining events.   
 
Information related to seining events will be provided to Energy Northwest for distribution to the 
Water Quality and Aquatic Resources Committee within 30 days of the event. 
 
3.4 Fish Handling Techniques  
 
Energy Northwest has reached agreement whereby Mr. John Serl, WDFW fish biologist at the 
Cowlitz Falls Fish Facility, may conduct up to three days of fish rescue.  Mr. Serl’s efforts will 
be supplemented by EES Consulting biologists and Energy Northwest staff as needed.  Per 
NMFS requirements, staff will handle listed fish with extreme care and keep them in cold water 
to the maximum extent possible during processing procedures.  Stress coat will be used to coat 
nets, buckets, etc. and added to the tank.  Salt will also be added to the tank. When fish are 
transferred or held, a healthy environment will be provided; e.g., the holding units must contain 
adequate amounts of cool, well-circulated or oxygenated water.  When using gear that captures a 
mix of species, Energy Northwest will process listed fish first to minimize handling stress.  
 
3.5 Fish Handling Equipment 
 
 WDFW-Cowlitz Falls Fish Facility will provide the following for fish rescue activities: 

• Electrofishing unit with w/fiberglass-handled dip nets 



Revised Draft Fish Rescue Plan  Energy Northwest Packwood Lake Hydroelectric Project 
July 6, 2006  FERC No. 2244 

10 

• Vehicle with 600 or 150 gallon tank, with Oxygen supply and/or air pump 
(especially for seining) 

• Fish anesthetic 
• Juvenile Measuring Board 
• Data Sheets 
 
Energy Northwest and EES Consulting will provide the following: 
• Two dip nets set up as sanctuary nets (for transferring fish from seine to holding 

containers, etc.) 
• Five gallon buckets 
• Battery-operated bubblers w/batteries or power source 
• Seine Net 
• Block Nets 
• DO/Temperature Meter 
• Salt (non-iodized) for tank truck (approximately 15 lbs (0.25%) to 30 lbs (0.50%) 

per 600 gallons.   Salt will not be used in the five-gallon containers. 
• “Stress Coat” and spray bottle to coat nets, buckets, etc. and added to tank. 
• Adult holding tubes 
• Radios for communication between fish rescuers and personnel in transport trucks 

 
3.6 Permits 
 
WDFW has asked that the fish rescue program be included on their existing 4(d) ESA permit for 
the Cowlitz Falls Anadromous Fish Reintroduction Project.  The permit request included 
addition of EES Consulting and Energy Northwest staff to those personnel authorized to handle 
fish. 
 
3.7 Length of Program 
 
The fish rescue plan will remain in place until a permanent fish barrier is installed in the Project 
tailrace.  After the permanent barrier is in place, the stilling basin will be seined once more to 
ensure no adults remain and to remove fish that may be present.  Prior to installation of the 
permanent barrier, scheduled for Fall 2007, Energy Northwest will develop a monitoring plan in 
consultation with the natural resource agencies and tribes to determine the efficacy of the barrier   
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